Propylparaben is an ester of para-hydroxybenzoic acid and commonly used as a preservative in the cosmetics, pharmaceuticals and food products. However, several recent reports demonstrated that paraben possesses an estrogenic activity and causes cancer for the consumer. Therefore, the extraction of propylparaben from cosmetics requires method that is easy, fast, user -friendly and accurate reproducible result. Conventional techniques such as liquid-liquid extraction (LLE) show some disadvantages such as the use of a large amount of solvent and time-consuming. Therefore, this present study aims to apply vortex assisted extraction (VAE) in determining the concentration of propylparaben in cosmetic samples and analyse using ultraviolet spectroscopy (UV -Vis). From the results, the calibration curve was found in the range of 0.2-1.0mg/L with a regression coefficient, r 2 =0.9932 and relative standard deviation (RSD) less than 1%. The limit of detection (LOD) and quantification (LOQ) for VAE was 0.090mg/L and 0.302mg/L, respectively. Operating parameters for VAE (concentration of salt, type of solvent and extraction time) and LLE (concentration of salt, extraction time, type and volume of solvent) have been optimised and subsequently applied to the extraction using the real samples. Ten cosmetic products were chosen randomly such as shampoo, body wash, gargle, toner, mouth rinse, lotion, feminine wash, face mask, and scrub. The recoveries for VAE and LLE were 76.7% -103.4% (RSD=0.1-4.0%) and 62.5%-93.9% (RSD=<1%), respectively. Therefore, VAE is the best modern method for determination of propylparaben in cosmetics because it is simpler, faster with high percentage of recovery compared to other techniques.
INTRODUCTION
Nowadays, cosmetics are elements that can attract the attention of the community. Some Asians often exaggerate in the use of cosmetics as absolute importance in the care of their appearance (Krishnan et al., 2017) . In the process of producing cosmetics, foods, pharmaceuticals and paper industries, preservatives are important ingredients to prevent the growth of microorganisms for longer product life (Huang et al., 2013, Liao and Kannan, 2014) .
Propylparaben is one of the common preservatives used in cosmetics, foods, and pharmaceuticals. These preservatives also have estrogenic properties, and 58.0% of cancer patients have been found with parabens in their breast cancer cells (Khanna and Darbre, 2013) . According to Jain et al. (2015) , the addition of alkyl chains in the ester group not only increases the function of anti-bacterial agent but ASM Science Journal, Volume 12, 2019 8 also increases its toxicity (Jain et al., 2015) . According to the Organization for Economic Cooperation and Development (OECD), endocrine disruptive compound (EDC) is defined as an exogenous compound or mixture that changes the endocrine system and causes a harmful effect towards human health. The effects of EDC on human nowadays are endometriosis, reduced number of sperms, increasing the chances of breast cancer as well as testicle and prostate cancer. Apart from that, infertility problems caused by parabens have been reported to be able to perform anti-androgen activity, which bonded with androgen receptors and thereby prevented transcription of testosterone (Esplugas et al., 2007 , Shalash et al., 2017 .
Additionally, the use of paraben is limited to 0.40% concentration in single usage while 0.80% concentration in a mixture. Thus, determination of paraben in cosmetic products becomes a concern in many studies conducted. (Chen et al., 2018) . Many modern methods for determination of paraben have been reported, including, liquid-phase microextraction (LPME), solid-phase microextraction (SPME) (Fei et al., 2011) and fast syringeassisted liquid-liquid microextraction (FSALLME) (Rajabi et al., 2017) . LPME has been reported as a more environmentally friendly process than SPME due to a higher mass transfer effect and shorter extraction time.
Plus, SPME required a meticulous preparation to get the best polymer surface for paraben extraction (Fei et al., 2011) . Moreover, vortex-assisted dispersive liquid-liquid microextraction based on the solidification of a floating organic drop (VA-DLLME-SFO) allows an easy and facile separation of aqueous solutions from extraction solvents to establish an oil-in-water emulsion, and the use of a vortex results in a shorter extraction time compared to dispersive liquid-liquid microextraction (DLLME) (Chen et al., 2018) .
Two phases separation to extract methyl phenol and paraben were successfully reported by Noorashikin et al.
(2016) and Norseyrihan et al. (2016) respectively which using cloud point extraction (CPE) and replace solvent by surfactant which makes this method as a modern and green methods (Noorashikin et al., 2016 , Norseyrihan et al., 2016 .
Besides the modern and versatile methods that have been implemented nowadays, the vortex-assisted extraction (VAE) also has its speciality on the extraction of pollutants 
B. Instrumentation
The purification and separation of the target analyte were performed by Perkin Elmer UV-Vis spectrophotometer (model Lambda 35, Tokyo) at absorbance 245nm using 1cm glass cells. A vortex-mixer (Heidolph, USA) was used to homogenise the solution in VAE method.
C. Cosmetic Samples Preparation
About 0.01g of cosmetic samples were weighed into 250mL beaker, and 100mL of deionised water was added. The mixture was stirred using magnetic stirrer. The mixture was filtered using 0.45µm filter before used in proposed method.
Procedure for Vortex-assisted Extraction (VAE)
A mixture of 2.50mL of propylparaben stock solution (0.4mg/L), 0.20mL of extracting solvent (acetonitrile) and 0.50ml of 1.50 M MgSO4 were added into centrifuge tube.
The centrifuge tube was then vigorously shaken using vortex for 1 min at 2500 rpm. The separation of the two phases occurred after standing the centrifuge tube for 1 min. The solvent-rich phase was isolated and analysed using UV-Vis as illustrated in Figure 2 . Decline trend was shown from 2.00 M and above due to saturation when MgSO4 was added (Du et al., 2014) .
Undissolved salts in the solution caused the separation of both phases became difficult. Also, it reduced the efficiency of extraction. Therefore, 1.50 M of MgSO4 was selected as the optimum concentration to get the best salting-out effect. 
Effect of type of extraction solvent
A successful proposed method can be achieved through an appropriate selection of organic solvent for extraction of the desired analyte. The organic solvent should be miscible in water, highly polar and able to perform a two-phase separation with addition of salt. In the present study, four extraction solvents (acetonitrile, dichloromethane, n-hexane and methanol) were compared in single mixture to extract propylparaben into surfactant-rich phase. Experimental observations showed that dichloromethane and n-hexane were unable to induce phase separation. Good phase separation was introduced using acetonitrile alone because methanol was unable to dissolve MgSO4, thus produced salt precipitation at the bottom of centrifuge tube. Acetonitrile is less harmful organic solvent than other solvents and frequently used in conventional LLE thus more favour with a green chemistry context (Teju et al., 2017) . Acetonitrile also has been widely used as extraction solvent in determination of fluoroquinolones in water, food, biological matrices and multi-residual pesticides respectively (Bedassa et al., 2017; Du et al., 2014; Tang and Weng, 2013) .
Therefore, acetonitrile was selected as an ideal extraction solvent for LLE method in determination of propylparaben due to high ability to form clear phase separation.
Effect of extraction time
Mixing of the sample using vortex would affect the kinetics of extraction and enhance contact angle between organic solvent and aqueous solution to form a two-phase system. In this study, the effect of vortex time was varied between 0.5 min, 1 min, 2 min and 3 min as shown in Figure 5 
Effect of type of extraction solvent
Selection of organic solvent is vital in the extraction method, especially in extraction of propylparaben from cosmetic samples. Different types of solvent used in this study were described in above subsection. Similar results were obtained thus acetonitrile was chosen as extraction solvent for further analysis.
Effect of extraction time
To increase the concentration of propylparaben in a solvent- Therefore, VAE is recommended as an extraction method for propylparaben based on the shortest extraction time.
Effect of solvent volume
The volume of extraction solvent plays a significant role in the efficiency of extraction method. The optimum volume of extraction solvent should promote a high extraction recovery as well as sufficient volume of organic phase for the subsequent analysis. In this study, the effect of acetonitrile volume was investigated in range 2.00 -3.00mL as shown in 
C. Figures of Merit
where Cfound is the calculated concentration of the propylparaben using the calibration curve, and Cinitial is the spiked concentration of propylparaben in the cosmetic sample (González-Hernández et al., 2015) . Based on Table 2 , the concentration of propylparaben in all cosmetic samples using VAE was found between 76.7% and 103.4% with the RSDs in the range 0.10% to 4.00%. Meanwhile, the concentration of propylparaben in all cosmetic samples using LLE was achieved between 62.5% and 93.9% with less than 1.00% RSD. facemask and lotion. All tested samples that contained propylparaben followed the regulation of propylparaben usage in cosmetics. As shown in Table 3 , both proposed methods, VAE and LLE showed good recoveries of propylparaben from cosmetic samples in comparison with other extraction methods. In addition, a combination of vortex assisted in extraction method has been reported to enhance the recovery up to 112.0%, which affected by complex matrix of sample (Shalash et al., 2017 , Abu-Bakar et al., 2014 . In this study, the recovery of proposed methods was found up to 103.4%. This percentage of recovery is within the acceptable recovery range of 80.0-120.0% (2014) and higher recovery in comparison to SALLE method reported by Liu et al. (2010) . Therefore, proposed methods showed improved recovery percentage of propylparaben apart from being simple, feasible and practical to be implemented in monitoring the concentration of propylparaben in cosmetic samples. 
